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COMBINED MENU-BASED AND
NATURAL-LANGUAGE-BASED
COMMUNICATION WITH CHATBOTS

BACKGROUND

The Internet 1s a global data commumnications system that
serves billions of people across the globe and provides them
access to a vast array of online imnformation resources and
services mncluding those provided by the World Wide Web
and intranet-based enterprises. Thanks to the ubiquity of the
Internet and the wide varniety of network-enabled end-user
computing devices that exist today, people today spend a
large and ever-increasing amount of time performing a wide
variety of actions online (e.g., using various types of end-
user computing devices that are configured to operate over
a data communication network). A wide variety of comput-
ing (e.g., software-based) applications exist today that
people can use to perform desired actions, where these
applications often involve the transter of information across
a data communication network such as the Internet (among
other types of networks). Chatbots are increasingly being
employed in many of these computing applications 1n order
to make 1t easier for people interact with the applications and
accomplish their desired actions. As such, people are

increasingly communicating (€.g., conversing ) with chatbots
as they perform desired actions online.

SUMMARY

Chatbot communication technique 1mplementations
described herein generally allow a user to communicate with
a chatbot. In one exemplary implementation an mitial menu
1s provided to the user that includes a list of actions that can
be performed by the user. Then, whenever natural language
iput 1s received from the user that asks a question, this
question 1nput 1s forwarded to the chatbot. A response to the
question input 1s then received from the chatbot, this
response 1s provided to the user, and the nitial menu 1s again
provided to the user. In another exemplary implementation,
whenever natural language input 1s recerved from the user
that requests an action that 1s not one of the actions in the
initial menu, this action request input 1s forwarded to the
chatbot. A response to the action request mput 1s then
received from the chatbot, where this action request input
response includes another menu that includes a list of
subsequent actions that are related to the requested action
and can be performed by the user, and this other menu 1is
provided to the user. In yet another exemplary implemen-
tation, whenever the user selects one of the actions in the
initial menu, the selected action 1s forwarded to the chatbot.
A response to the selected action 1s then received from the
chatbot, where this selected action response includes a
subsequent menu that includes a list of subsequent actions
that are related to the selected action and can be performed
by the user, the subsequent menu 1s provided to the user, and
the selected action 1s assigned to be a current action. Then,
whenever natural language input 1s received from the user
that requests an action that 1s not one of the subsequent
actions in the subsequent menu, the current action 1s aborted
and this action request mput 1s forwarded to the chatbot. A
response to the action request input 1s then received from the
chatbot, where this action request input response includes
another menu that includes a list of subsequent actions that
are related to the requested action and can be performed by
the user, and this other menu 1s provided to the user.
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It should be noted that the foregoing Summary 1s provided
to 1mtroduce a selection of concepts, in a simplified form,
that are further described below 1n the Detailed Description.
This Summary 1s not intended to identify key features or
essential features of the claimed subject matter, nor 1s 1t
intended to be used as an aid 1n determining the scope of the
claimed subject matter. Its sole purpose 1s to present some
concepts of the claimed subject matter in a simplified form

as a prelude to the more-detailed description that 1s pre-
sented below.

DESCRIPTION OF THE DRAWINGS

The specific features, aspects, and advantages of the
chatbot communication technique 1mplementations
described herein will become better understood with regard
to the following description, appended claims, and accom-
panying drawings where:

FIG. 1 1s a diagram illustrating one implementation, 1n
simplified form, of a system framework for realizing the
chatbot communication technique 1mplementations
described herein.

FIG. 2 1s a diagram 1llustrating another implementation, 1n
simplified form, of a system framework for realizing the
chatbot communication technique 1mplementations
described herein.

FIG. 3 1s a diagram 1illustrating yet another implementa-
tion, 1 stmplified form, of a system framework for realizing
the chatbot communication technique implementations
described herein.

FIGS. 4-14 are a flow diagram illustrating one implemen-
tation, 1in simplified form, of a process for allowing a user to
communicate with a chatbot.

FIGS. 15 and 16 are a flow diagram illustrating another
implementation, 1n simplified form, of a process for allow-
Ing a user to communicate with a chatbot.

FIGS. 17-19 are a flow diagram 1illustrating yet another
implementation, i simplified form, of a process for allow-
ing a user to communicate with a chatbot.

FIGS. 20 and 21 are diagram illustrating an exemplary
conversation, 1 a sumplified and abbreviated form, that a
user has with an exemplary chatbot according to the chatbot
communication technique implementations described
herein.

FIG. 22 1s a diagram 1llustrating an exemplary implemen-
tation, 1n simplified form, of a chatbot communicator com-
puter program for allowing a user to communicate with a
chatbot.

FIG. 23 1s a diagram 1llustrating a simplified example of
a general-purpose computer system on which various imple-
mentations and elements of the chatbot communication
technique, as described herein, may be realized.

DETAILED DESCRIPTION

In the following description of chatbot communication
technique 1implementations reference 1s made to the accom-
panying drawings which form a part hereof, and in which are
shown, by way of illustration, specific implementations 1n
which the chatbot communication technique can be prac-
ticed. It 1s understood that other implementations can be
utilized and structural changes can be made without depart-
ing from the scope of the chatbot communication technique
implementations.

It 1s also noted that for the sake of clarity specific
terminology will be resorted to 1n describing the chatbot
communication technique implementations described herein
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and 1t 1s not intended for these implementations to be limited
to the specific terms so chosen. Furthermore, 1t 1s to be

understood that each specific term 1ncludes all its techmical
equivalents that operate 1 a broadly similar manner to
achieve a similar purpose. Reference herein to “one imple-
mentation”, or “another implementation”, or an “exemplary
implementation”, or an “alternate implementation”, or “one
version’”’, or “another version”, or an “exemplary version”,
or an ‘“‘alternate version”, or ‘“one variant”, or ‘“another
variant”, or an “exemplary variant”, or an “alternate variant™
means that a particular feature, a particular structure, or
particular characteristics described 1n connection with the
implementation/version/variant can be included 1n at least
one i1mplementation of the chatbot communication tech-
nique. The appearances of the phrases “in one implementa-
tion”, “in another implementation”, “in an exemplary imple-
mentation”, “in an alternate 1mplementation”, “in one

version”, “in another version”, “in an exemplary version”,

“in an alternate version”, “in one variant”, “in another
variant”, “in an exemplary variant”, and “in an alternate
variant” 1n various places in the specification are not nec-
essarily all referring to the same implementation/version/
variant, nor are separate or alternative implementations/
versions/variants — mutually  exclusive  of  other
implementations/versions/variants. Yet furthermore, the
order of process flow representing one or more 1mplemen-
tations, or versions, or variants of the chatbot communica-
tion technique does not inherently indicate any particular
order nor imply any limitations of the chatbot communica-
tion technique.

As utilized herein, the terms “component,” “system,”
“client” and the like are intended to refer to a computer-
related entity, either hardware, software (e.g., in execution),
firmware, or a combination thereof. For example, a compo-
nent can be a process running on a processor, an object, an
executable, a program, a function, a library, a subroutine, a
computer, or a combination of software and hardware. By
way of 1illustration, both an application running on a server
and the server can be a component. One or more components
can reside within a process and a component can be local-
1zed on one computer and/or distributed between two or
more computers. The term “processor” 1s generally under-
stood to refer to a hardware component, such as a processing

unit of a computer system.

Furthermore, to the extent that the terms “includes,”
“including,” “has,” “contains,” variants thereof, and other
similar words are used 1n eitther this detailed description or
the claims, these terms are intended to be inclusive, in a
manner similar to the term “comprising”, as an open tran-
sition word without precluding any additional or other
clements.

- B Y

1.0 Chatbots

As 1s appreciated in the arts of the Internet, electronic
messaging, artificial intelligence, and natural language
understanding, a chatbot (also known as a chat bot, a
chatterbot, a talkbot, and a chat robot, among other things)
1s a computer-based, artificially intelligent conversational
agent/entity that 1s designed to conduct a natural human
conversation (e.g., chat) with one or more users. More
particularly, a chatbot responds to mput from users 1n a way
that moves the conversation forward 1n a contextually mean-
ingiul way, thus generating the 1llusion of intelligent under-
standing. In other words, chatbots are generally designed to
convincingly simulate how a human would interact and
behave as a conversational/chat partner. A general goal of
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4

many chatbots 1s to provide value and ease of use to users
by trying to understand what they want and then providing
them with the information they need, or performing the
action(s) they are requesting. Beyond this general goal,
some sophisticated chatbots also attempt to pass the con-
ventional Turing Test and thus make each user that i1s
communicating with the chatbot think that they are talking
to another person rather than interacting with a computer
program. The term “user” 1s used herein to refer to a person
who utilizes a network-enabled end-user computing device
to communicate with a chatbot. Exemplary types ol net-
work-enabled end-user computing devices are described 1n
more detail hereatter.

As described heretofore, a wide varniety of computing
(e.g., soltware-based) applications exist today that people
can use to perform desired actions, where these applications
often 1nvolve the transfer of information across a data
communication network such as the Internet (among other
types of networks). Chatbots are increasingly being
employed in many of these computing applications 1n order
to make 1t easier for people iteract with the applications and
accomplish their desired actions. Exemplary computing
applications that currently employ chatbots include elec-
tronic commerce and banking applications, customer service
applications, electronic messaging applications, automated
online assistance applications that provide *“call center” and
customer assistance functionality, intelligent personal assis-
tant applications such as SIRI® (a registered trademark of
Apple Inc.) and CORTANA® (a registered trademark of
Microsoit Corporation), weather and news provisioning
applications, and online gaming applications, among many
others. The conversational intelligence of a given chatbot 1s
typically limited to a particular context or range ol contexts
that correspond to the particular computing application for
which the chatbot 1s being employed.

Conventional (e.g., existing) chatbots can be generally
classified into the following two categories. One category of
conventional chatbots allows a user to utilize only a suc-
cession of menus to communicate with the chatbots, where
cach of the menus presents the user with a set of actions from
which they can choose—chatbots 1n this particular category
are hereafter simply referred to as menu-based chatbots.
Another category of conventional chatbots allows the user to
utilize only natural language to communicate (e.g., interact/
converse/chat) with the chatbots—chatbots 1n this particular
category are hereafter simply referred to as natural-lan-
guage-based chatbots. The term “natural language™ 1s used
herein to refer to any word, or phrase, or one or more
complete sentences that a user mputs to an end-user com-
puting device. Natural-language-based chatbots generally
employ conventional natural language processing methods
to interpret the user’s natural language imput to the chatbots.
More sophisticated natural-language-based chatbots may
combine conventional machine learning methods with the
natural language processing methods to increase the con-
versational intelligence of the chatbots and thus broaden the
range ol contexts that they can support. Both menu-based
chatbots and natural-language-based chatbots have particu-
lar shortcomings which may decrease the speed and accu-
racy by which the user 1s able to effectively communicate
their desires to the chatbots, thus potentially frustrating the
user and increasing the amount of time and effort 1t takes for
them to complete a desired action using the chatbots. Exem-
plary shortcomings and comparative advantages ol menu-
based chatbots and natural-language-based chatbots will
now be described 1n more detail.
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When a user 1s communicating with a menu-based chatbot
they often have to navigate through a long sequence of

nested menus 1n order to accomplish a desired action (e.g.,
entering a food order for a given restaurant, or modifying or
cancelling a food order that the user has already entered, or
booking a room for a given hotel, or modifying or cancelling,
a room booking that has already been entered, or the like).
In contrast, 1t will be appreciated that such a desired action
could be accomplished more quickly i1 the user was com-
municating with a natural-language-based chatbot. Addi-
tionally, when a user 1s communicating with a menu-based
chatbot they often have a diflicult time figuring out where a
desired action 1s located in the just-described sequence of
nested menus. In contrast, if the user was communicating,
with a natural-language-based chatbot there would be no
need to figure out where a desired action 1s located since the
user can simply mput natural language to the chatbot that
describes the desired action. Finally, the system of nested
menus that forms the basis for a menu-based chatbot 1s
inherently constrained and thus allows a user to perform
only a restricted set of actions. In contrast, a natural-
language-based chatbot has no such constraint since the user
1s free to input any desired natural language to the chatbot.

When a user 1s communicating with a natural-language-
based chatbot they may encounter the need to mput a large
number of characters or speak a large number of words in
order to accomplish a desired action. In contrast, such a
desired action could be selected easily if the user was
communicating with a menu-based chatbot that listed the
desired action 1n one of 1ts menus. Additionally, when a user
1s communicating with a natural-language-based chatbot
they may have difliculties discovering what the chatbot can
do for them. Although the chatbot may 1nitially present the
user with a welcome message that introduces the chatbot to
the user, 1t 1s not feasible to overload the user by describing,
all of the different actions that the chatbot 1s able to perform
in this welcome message. In contrast, a menu-based chatbot
may utilize a hierarchically-organized sequence of menus to
guide the user through all of the different actions that the
chatbot can perform 1n a step-by-step manner.

2.0 Combined Menu-Based and
Natural-Language-Based Communication with
Chatbots

The chatbot communication techmque implementations
described herein generally allow a user to communicate
(c.g., have a conversation) with a given chatbot using a
combined menu-based and natural-language-based user
interface that, for each interaction the user has with the
chatbot, permits the user to dynamically (e.g., on-the-ly)
choose between generating their iput to the chatbot either
using a menu-based user interface that 1s navigated by the
user, or using natural language that 1s either typed or spoken
by the user. The chatbot communication technique imple-
mentations are advantageous for various reasons including,
but not limited to, the following. As will be appreciated from
the foregoing and the more-detailed description that follows,
the chatbot communication technique implementations are
operable with any type of chatbot that 1s employed 1n any
type ol computing application including, but not limited to,
any of the aforementioned different types of applications.
The chatbot communication technique implementations may
also be mcorporated into any conventional search engine.
The chatbot communication technique implementations also
address the aforementioned shortcomings of menu-based
and natural-language-based chatbots since for each interac-
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tion the user has with a given chatbot the user 1s able to
generate their mput to the chatbot using either the menu-
based user iterface or natural language. As such, the
chatbot communication technique implementations increase
the speed and accuracy by which the user 1s able to eflec-
tively communicate their desires to the chatbot, thus increas-
ing the user’s efliciency and productivity.

FIG. 1 illustrates one implementation, 1n simplified form,
of a system framework for realizing the chatbot communi-
cation technique implementations described herein. As
exemplified 1n FIG. 1 the system framework 100 includes an
end-user computing device 104 that 1s utilized by a user 102
to perform a wide variety of actions. The computing device
104 can be any type of conventional mobile computing
device such as a smartphone, or a tablet computer, or a
laptop computer (sometimes also referred to as a notebook
or nethook computer), or a computing device that 1s 1nte-
grated mto an automobile, among other types of conven-
tional mobile computing devices. The computing device 104
can also be any type of conventional non-mobile computing
device such as a desktop personal computer (PC), or a video
game console, among other types of conventional non-
mobile computing devices.

Referring again to FIG. 1, the end-user computing device
104 1s configured to communicate over a conventional data
communication network 106 (herein also referred to as a
computer network) such as the Internet (among other types
of conventional data communication networks) with a chat-
bot communicator service 116 that runs on one or more other
computing devices 112/114. These other computing devices
112/114 can also communicate with each other via the
network 106. In an exemplary implementation of the chatbot
communication technique described herein the other com-
puting devices 112/114 are located 1n the cloud so that the
chatbot commumnicator service 116 operates as a cloud
service and the network 106 includes wide area network
functionality. The term “cloud service” 1s used herein to
refer to a web application that operates 1n the cloud and can
be hosted on (e.g., deployed at) a plurality of data centers
that can be located in different geographic regions (e.g.,
different regions of the world). As will be described 1n more
detail hereatter, the chatbot communicator service 116 gen-
erally performs a variety of functions associated with allow-
ing the user 102 to communicate with one or more chatbots
108/110 in a manner that optimizes the efhiciency and
productivity of the user 102. As described heretofore, each
of the chatbots 108/110 1s employed by a given computing
application (not shown) 1n order to make 1t easier for the user
102 to interact with the application.

FIG. 2 illustrates another implementation, 1n simplified
form, of a system framework for realizing the chatbot
communication technique implementations described
herein. As exemplified in FIG. 2 the system framework 200
includes the aforementioned end-user computing device 204
that 1s utilized by a user 202 to perform a wide variety of
actions, and 1s configured to communicate over the afore-
mentioned data communication network 206 with the afore-
mentioned one or more chatbots 208/210. The system frame-
work 200 also includes a chatbot communicator service 212
that runs on the computing device 204. As will be described
in more detail hereatter, this service 212 generally performs
a variety of functions associated with allowing the user 202
to communicate with the chatbots 208/210 1n a manner that
optimizes the efliciency and productivity of the user 202.

FIG. 3 illustrates yet another implementation, 1 simpli-
fied form, of a system framework for realizing the chatbot
communication technique implementations described
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herein. As exemplified 1n FIG. 3 the system framework 300
includes the aforementioned end-user computing device 304
that 1s utilized by a user 302 to perform a wide variety of
actions, and 1s configured to communicate over the alore-
mentioned data communication network 306 with one or
more chatbots 308/312. Each of the chatbots 308/312 1s
employed by a given computing application (not shown) 1n
order to make 1t easier for the user 302 to interact with the
application. A chatbot communicator service 310/314 1is
integrated within each of the chatbots 308/312. As will be
described 1n more detail hereafter, this service 310/314
generally performs a variety of functions associated with
allowing the user 302 to communicate with the chatbots
308/312 1n a manner that optimizes the efliciency and
productivity of the user 302.

FIGS. 4-14 illustrate one implementation, 1n simplified
form, of a process for allowing a user to communicate with
a chatbot. In one implementation of the chatbot communi-
cation technique described herein the process illustrated 1n
FIGS. 4-14 1s realized on the system framework 100 1llus-
trated 1n FIG. 1. In another implementation of the chatbot
communication techmque the process illustrated 1n FIGS.
4-14 1s realized on the system framework 200 illustrated 1n
FIG. 2. In yet another implementation of the chatbot com-
munication technique the process illustrated 1n FIGS. 4-14 1s
realized on the system framework 300 1llustrated 1n FIG. 3
As exemplified 1n FIG. 4 the process starts with receiving a
query submitted by the user (process action 400), where this
query 1s intended for the chatbot. It will be appreciated that
the query may be a simple salutation (e.g., “Hi”, or “Hello”,
or the like), and may include any type of user request such
as a question, or a request for mformation, or a request to
perform a desired action, among other type of user requests.
The query 1s then forwarded to the chatbot (process action
402). A response to the query is then received from the
chatbot, where this query response includes an initial menu
that includes a list of actions that can be performed by the
user, and a welcome message that encourages the user to
communicate with the chatbot using natural language and
describes the general (e.g., the top-level) capabilities of the
chatbot (process action 404). The welcome message and the
initial menu are then provided to the user (process actions
406 and 408). An exemplary welcome message and initial
menu are provided hereafter as part of an exemplary con-
versation that a user has with an exemplary chatbot.

It will be appreciated that the aforementioned query may
be submitted by the user in a variety of forms and associated
ways. By way of example but not limitation, 1n one 1mple-
mentation of the chatbot communication technique
described herein where the end-user computing device that
the user 1s utilizing to communicate with the chatbot
includes some type of keyboard, the query may be 1n the
form of a text string that 1s manually entered by the user.
More particularly, 1n the case where the end-user computing
device includes a physical keyboard that 1s connected to the
computing device, the user may manually enter the text
string by typing 1t on the physical keyboard. In the case
where the end-user computing device includes a touch-
sensitive display screen upon which a virtual keyboard 1s
displayed, the user may manually enter the text string by
typing 1t on the virtual keyboard. In another implementation
of the chatbot communication techmque where the end-user
computing device that the user 1s utilizing to communicate
with the chatbot includes some type of audio capture device
(c.g., one or more microphones, or the like) and speech
recognition functionality, the query may be in the form of
speech that 1s uttered by the user. More particularly, the
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query may be either a word that 1s spoken by the user, or a
phrase that 1s spoken by the user, or one or more sentences
that are spoken by the user.

Referring again to FIG. 4, as 1s appreciated in the art of
menu-based systems and interfaces, and as will be appreci-
ated from the more-detailed description that follows, the
initial menu that 1s received from the chatbot in action 404
may be either a top-level (e.g., parent) menu ol a user-
navigable, hierarchically-organized chain of nested sub-
menus, or any one of these sub-menus. As exemplified in
FIG. 5, whenever natural language input 1s recerved from the
user that asks a question (process action 500, Yes), this
question mput 1s forwarded to the chatbot (process action
502). Then, upon receiving a response to the question nput
from the chatbot (process action 504), this response 1is
provided to the user (process action 306) and the initial
menu that was previously received from the chatbot 1s again
provided to the user (process action 508). It will be appre-
ciated that the response to the question input that is received
from the chatbot 1n action 504 may be an answer to the
question, or a request for the user to provide additional
information that the chatbot needs to answer the question,
among other things. Given the foregoing, 1t will also be
appreciated that the combination of actions 500, 502, 504,
506 and 508 has the technical eflect of increasing the speed
and accuracy by which the user 1s able to eflectively
communicate their desires to the chatbot, thus increasing the
user’s etliciency and productivity.

The user may enter their natural language mput 1n a
variety ol forms and associated ways. By way of example
but not limitation, 1n one implementation of the chatbot
communication technique described herein where the end-
user computing device that the user 1s utilizing to commu-
nicate with the chatbot includes some type of keyboard, the
natural language input may be 1n the form of a text string that
1s manually entered by the user. More particularly, 1n the
case where the end-user computing device includes a physi-
cal keyboard that 1s connected to the computing device, the
user may manually enter the text string by typing it on the
physical keyboard. In the case where the end-user comput-
ing device includes a touch-sensitive display screen upon
which a virtual keyboard 1s displayed, the user may manu-
ally enter the text string by typing it on the virtual keyboard.
In another implementation of the chatbot communication
technique where the end-user computing device that the user
1s utilizing to communicate with the chatbot includes some
type of audio capture device and speech recognition func-
tionality, the natural language mput may be in the form of
speech that 1s uttered by the user. More particularly, the
natural language mput may be either a word that 1s spoken
by the user, or a phrase that 1s spoken by the user, or one or
more sentences that are spoken by the user.

Given the foregoing and the more-detailed description
that follows, 1t will be appreciated that the chatbot commu-
nication technique implementations described herein pro-
vide the user with the ability to choose to temporarily
“1gnore” the actions listed 1n a given menu that was just
provided to them and conveniently mput any natural lan-
guage to the chatbot that they desire. This ability advanta-
geously allows the user to ask the chatbot any question at
any time during the user’s conversation with the chatbot,
where the user’s question may be related to the current
context of their conversation with the chatbot (e.g., the user
can ask for help understanding the actions listed in the menu
that was just provided to them). After receiving an answer to
their question from the chatbot, the user can then easily
resume completing whatever action they were 1n the middle
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of performing when they asked their question. For example,
in the case where the user 1s browsing the items on a
restaurant’s menu they might ask “where are you located” or
“do you have high chair or booster seat for baby”. After
getting the answer to their question the user 1s able to resume
browsing the restaurant’s menu.

As exemplified 1n FIG. 6, whenever natural language
input 1s recerved from the user that requests (e.g., indicates
that the user wants to perform) an action that 1s not one of
the actions 1n the initial menu (process action 600, Yes), this
action request mput 1s forwarded to the chatbot (process
action 602). A response to the action request input 1s then
received from the chatbot, where this action request input
response 1includes another menu that includes a list of
subsequent actions that are related to the requested action
and can be performed by the user (process action 604). This
other menu 1s then provided to the user (process action 606).
It will be appreciated that the other menu that 1s received
from the chatbot in action 604 may be any one of the
sub-menus 1n the aforementioned hierarchically-organized
chain of nested sub-menus.

Referring again to FIG. 6, 1t will be appreciated that
actions 600/602/604/606 advantageously allow the user to
conveniently switch to a desired action that may not be listed
in a given menu that 1s currently being provided to the user.
For example, consider the case where the user 1s commu-
nicating with a chatbot that 1s emploved by a pizzeria. While
the user 1s 1n the middle of entering a pizza order for the
pizzeria, the user may request to browse the pizzernia’s menu
in order to see which other items are available to order, or
they may request to view the current contents of their cart,
or they may want to cancel their order. Actions 600/602/
604/606 also advantageously allow the user to accomplish a
desired specific action 1 a single interaction with the
chatbot simply by inputting natural language that specifies
the action to a desired level of detail, thus allowing the user
to bypass/skip the plurality of menu-based interactions with
the chatbot associated with having to navigate through a
cumbersome sequence of menus in order to accomplish the
action. For example, in the case where the user 1s commu-
nicating with the pizzeria’s chatbot, upon receiving the
chatbot’s welcome message the user can simply 1mput natu-
ral language that says “I want to order a large pepperoni
pizza and 3 diet cokes”. The chatbot communication tech-
nique implementations described herein will simply forward
this natural language 1mput to the chatbot. The chatbot can
then automatically enter the user’s order without having to
ask the user to specily the desired 1tems being ordered, the
desired size and quantity thereof, the desired topping(s)
thereon, and the quantity and type of drink(s) desired.
Actions 600/602/604/606 also advantageously allow the
user to respond to a given menu that 1s provided to them by
specilying an option that 1s not listed 1n the menu. For
example, 1n the aforementioned case where the user 1s 1n the
middle of entering a pizza order for the pizzeria, when the
chatbot asks the user to select the topping they want on their
pizza and the chatbot provides the user with a sub-menu
listing the topping options as being Mushrooms, Olives,
Pepperoni, Onion, and Sausage, the user may respond by
inputting natural language that says “mushroom only on half
the pizza™.

As exemplified 1n FIGS. 7 and 8, whenever the user
selects one of the actions 1n the mitial menu (process action
700, Yes), the selected action 1s forwarded to the chatbot
(process action 702). A response to the selected action 1s
then received from the chatbot, where this selected action
response mcludes a subsequent menu that includes a list of
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subsequent actions that are related to the selected action and
can be performed by the user (process action 704). This
subsequent menu 1s then provided to the user (process action
706), and the selected action 1s assigned to be a current
action (process action 708). In an exemplary implementation
of the chatbot communication technique described herein
the subsequent menu that 1s received from the chatbot in
action 704 1s one of the sub-menus 1n the aforementioned
hierarchically-organized chain of nested sub-menus. When-
ever natural language input i1s received from the user that
requests an action that 1s not one of the subsequent actions
in the subsequent menu (process action 800, Yes), this action
request mput 1s forwarded to the chatbot (process action
802). Depending on the specific nature of the current action
(e.g., the action that was selected by the user 1n action 700)
and the specific natural language input that 1s received from
the user 1n action 800, the current action may also be aborted
(e.g., stopped) (process action 804). The following are
exemplary situations where the current action will not be
aborted. In the case where the user uses a different wording
for one of the subsequent actions that 1s listed in the
subsequent menu (e.g., the menu lists “S, M, L”” and the user
says “small”), the current action will not be aborted. In the
case where the user requests an action that does not appear
in the subsequent menu but 1s still a contextually valid
request (e.g., the menu lists “S, M, L”” and user says “extra
large™), the current action will not be aborted. In the case
where the user says “back” to return to the previous step of
the current action (e.g., the current action 1s “order a coflee”™
and the user wants to change the cup size for their order), the
current action will not be aborted.

Referring again to FIG. 8, after the action request input
has been forwarded to the chatbot (action 802), a response
to the action request input 1s received from the chatbot,
where this action request mput response includes another
menu that includes a list of subsequent actions that are
related to the requested action and can be performed by the
user (process action 806). This other menu 1s then provided
to the user (process action 808). It will be appreciated that
the other menu that 1s recerved from the chatbot in action
806 may be any one of the sub-menus 1n the aforementioned
hierarchically-organized chain of nested sub-menus. In an
exemplary implementation of the chatbot communication
technique the just-described action of aborting the current
action (action 804) can optionally include saving (e.g.,
storing) the current state of (e.g., the state that the user
reached in) the current action. The aborted current action
will thus be considered herein to be a pending (e.g., an
unfinished) action.

It 1s noted that each of the diflerent menus described
herein that 1s provided to the user (e.g., the 1mitial menu, the
other menu, the subsequent menu, or the like) may be
provided to the user 1n various ways. By way of example but
not limitation, 1n one implementation of the chatbot com-
munication technique described herein these menus may be
realized as a conventional pop-up that 1s displayed on the
display screen of the end-user computing device that the
user 1s utilizing to communicate with the chatbot. Examples
of such pop-up menus are provided hereafter as part of an
exemplary conversation that a user has with an exemplary
chatbot. In this particular implementation the user can select
a desired one of the actions listed 1n a given menu in various
ways such as by using a mouse to click on the desired action
in the case where the end-user computing device 1s config-
ured with a mouse, or by using a finger or the like to tap on
the desired action 1n the case where the end-user computing
device 1s configured with a touch-sensitive display screen, or
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by speaking the desired action 1n the case where the end-user
computing device 1s configured with an audio capture device
and speech recognition functionality, among other ways. In
another implementation of the chatbot communication tech-
nique the menus described herein may be realized as a string
of text that 1s displayed on the end-user computing device’s
display screen (e.g., a given menu might read “press 1 for

PLACE AN ORDER, press 2 for HOURS WE’RE OPEN,
press 3 for MAKE A RESERVATION, press 4 for CON-
TACT INFO”. In this particular implementation the user can
select a desired one of the actions listed 1n a given menu 1n
various ways such as by typing the number associated with
the desired action on a keyboard in the case where the
end-user computing device 1s configured with a keyboard, or
by speaking this number in the case where the end-user
computing device 1s configured with an audio capture device
and speech recognition functionality, among other ways.

As exemplified 1n FIG. 9, whenever natural language
iput 1s recerved from the user that requests (e.g., indicates
that the user wants) to abort the current action altogether
(process action 900, Yes), this abort request mput i1s for-
warded to the chatbot (process action 902), and the initial
menu that was previously received from the chatbot 1s again
provided to the user (process action 904). It 1s noted that the
chatbot communication technique 1mplementations
described herein allow the user to abort any action they are
currently working on at any time during their conversation
with the chatbot simply by inputting natural language that
includes the word “abort”, or the like. In an exemplary
implementation of the chatbot communication technique
described herein the just-described action of forwarding the
abort request input to the chatbot (action 902) can optionally
include saving the current state of the current action. The
aborted current action will thus be considered herein to be a
pending action.

In addition to the user being able to utilize natural
language to abort the current action, one of the subsequent
actions 1n the aforementioned subsequent menu may be an
abort action. In this case, as exemplified 1n FIG. 10, when-
ever the user selects this abort action (process action 1000,
Yes), this abort action selection 1s forwarded to the chatbot
(process action 1002), and the iitial menu that was previ-
ously received from the chatbot 1s again provided to the user

(process action 1004). In an exemplary implementation of

the chatbot communication technique described herein the
just-described action of forwarding the abort action selection
to the chatbot (action 1002) can optionally include saving
the current state of the current action.

As exemplified 1n FIG. 11, whenever the user selects one
of the subsequent actions in the subsequent menu, the
selected subsequent action 1s forwarded to the chatbot
(process action 1100). Then, whenever natural language
input 1s received from the user that requests to cancel the
selected subsequent action (process action 1102, Yes), this
cancellation request mput 1s forwarded to the chatbot (pro-
cess action 1104), and the subsequent menu that was pre-
viously received from the chatbot 1s again provided to the
user (process action 1106), which 1n eflect returns the user
to the state of their interaction with the chatbot just before
they selected one of the subsequent actions. It 1s noted that
the chatbot communication technique implementations
described herein allow the user to cancel any action they are
currently working on at any time during their conversation
with the chatbot simply by inputting natural language that
includes the words “cancel”, or “back”, or the like. In
addition to the user being able to utilize natural language to
cancel the selected subsequent action, 1t will be appreciated
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that atter the user has selected one of the subsequent actions
in the subsequent menu (action 1100) the user may be
presented with another menu that includes a cancel action
that may be selected by the user.

As exemplified i FIG. 12, whenever the user selects one
of the actions 1n the initial menu that was previously aborted
and has a state which was saved when 1t was aborted
(process action 1200, Yes), the user 1s asked 11 they want to
resume the selected action from its saved state (process
action 1202). Then, upon recerving input from the user
indicating that they want to resume the selected action from
its saved state (process action 1204, Yes), this saved state 1s
restored (process action 1206) and the chatbot 1s informed of
this saved state restoration (process action 1208). In the case
where 1nput 1s received from the user indicating that they do
not want to resume the selected action from 1ts saved state
(process action 1204, No), the selected action 1s forwarded
to the chatbot (process action 1210). A response to the
selected action 1s then received from the chatbot, where this
selected action response includes a subsequent menu that
includes a list of subsequent actions that are related to the
selected action and can be performed by the user (process
action 1212). This subsequent menu is then provided to the
user (process action 1214).

As exemplified in FIG. 13, whenever natural language
input 1s recerved from the user that requests an action that 1s
not one of the actions in the imitial menu, where the
requested action was previously aborted and has a state
which was saved when 1t was aborted (process action 1300,
Yes), the user 1s asked 11 they want to resume the requested
action from its saved state (process action 1302). Then, upon
receiving mnput from the user indicating that they want to
resume the requested action from 1ts saved state (process
action 1304, Yes), this saved state 1s restored (process action
1306) and the chatbot 1s informed of this saved state
restoration (process action 1308). In the case where 1nput 1s
received from the user indicating that they do not want to
resume the requested action from 1ts saved state (process
action 1304, No), the action request imnput that was received
from the user in action 1300 1s forwarded to the chatbot
(process action 1310). A response to this action request input
1s then recerved from the chatbot, where this action request
input response includes another menu that includes a list of
subsequent actions that are related to the requested action
and can be performed by the user (process action 1312), and
this other menu 1s provided to the user (process action 1314).

As exemplified in FIG. 14, whenever the user concludes
theirr communication with the chatbot or resumes a previous
conversation they had with the chatbot (process action 1400,
Yes), and there exists a pending action that was previously
aborted (process action 1402, Yes), and a current state of this
pending action was saved when 1t was aborted (process
action 1404, Yes), the user 1s asked 11 they want to complete
the pending action (process action 1406). Then, upon receiv-
ing input from the user indicating that they want to complete
the pending action, the user 1s asked 1if they want to resume
the pending action from the current state thereol (process
action 1408). Then, upon receirving mput from the user
indicating that they want to resume the pending action from
the current state thereof, the current state of the pending
action 1s restored and the chatbot 1s informed of this current
state restoration (process action 1410).

FIGS. 15 and 16 illustrate another implementation, 1n
simplified form, of a process for allowing a user to com-
municate with a chatbot. In one implementation of the
chatbot communication technique described herein the pro-
cess 1llustrated 1n FIGS. 15 and 16 1s realized on the system
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framework 100 1illustrated in FIG. 1. In another implemen-
tation of the chatbot communication technique the process
illustrated 1n FIGS. 15 and 16 1s realized on the system
framework 200 illustrated in FIG. 2. In yet another imple-
mentation of the chatbot communication technique the pro-
cess 1llustrated 1n FIGS. 15 and 16 1s realized on the system
framework 300 illustrated in FIG. 3. As exemplified 1n FIG.
15 the process starts with providing a menu to the user,
where this menu includes a list of actions that can be
performed by the user (process action 1500), and assigning,
this menu to be a current menu (process action 1502). Given
the foregoing it will be appreciated that the menu which 1s
provided to the user in action 1500 may be either the
alforementioned top-level menu or any one of the aforemen-
tioned sub-menus. Whenever natural language input 1s
received from the user that requests an action that is not one
of the actions 1n the current menu (process action 1504, Yes),
this action request input 1s forwarded to the chatbot (process
action 1506). A response to the action request mput 1s then
received from the chatbot, where this action request input
response includes another menu that includes a list of
subsequent actions that are related to the requested action
and can be performed by the user (process action 1508). This
other menu 1s then provided to the user (process action 1510)
and 1t 1s assigned to be the current menu (process action
1512). It will be appreciated that the other menu that 1s
received from the chatbot 1n action 1508 may be any one of
the sub-menus in the aforementioned hierarchically-orga-
nized chain of nested sub-menus. It will also be appreciated
that the combination of actions 1504, 1506, 1508 and 1510
has the technical effect of increasing the speed and accuracy
by which the user 1s able to effectively communicate their
desires to the chatbot, thus increasing the user’s efliciency
and productivity.

As exemplified 1n FIG. 16, whenever natural language
input 1s received from the user that asks a question (process
action 1600, Yes), this question input 1s forwarded to the
chatbot (process action 1602). Then, upon receiving a
response to the question mput from the chatbot (process
action 1604), this response 1s provided to the user (process
action 1606) and the current menu 1s again provided to the
user (process action 1608).

FIGS. 17-19 illustrate vet another implementation, in
simplified form, of a process for allowing a user to com-
municate with a chatbot. In one i1mplementation of the
chatbot communication technique described herein the pro-
cess illustrated 1 FIGS. 17-19 1s realized on the system
framework 100 1llustrated 1n FIG. 1. In another implemen-
tation of the chatbot communication technique the process
illustrated 1n FIGS. 17-19 1s realized on the system frame-
work 200 illustrated in FIG. 2. In yet another implementa-
tion ol the chatbot communication technique the process
illustrated 1n FIGS. 17-19 1s realized on the system frame-
work 300 illustrated 1n FIG. 3 As exemplified in FIG. 17 the
process starts with providing a menu to the user, where this
menu includes a list of actions that can be performed by the
user (process action 1700). Given the foregoing it will be
appreciated that the menu which 1s provided to the user 1n
action 1700 may be either the aforementioned top-level
menu or any one of the alorementioned sub-menus. When-
ever the user selects one of the actions 1n the menu (process
action 1702, Yes), the selected action 1s forwarded to the
chatbot (process action 1704). A response to the selected
action 1s then received from the chatbot, where this selected
action response includes a subsequent menu that includes a
list of subsequent actions that are related to the selected
action and can be performed by the user (process action
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1706). This subsequent menu 1s then provided to the user
(process action 1708), and the selected action 1s assigned to
be a current action (process action 1710). In an exemplary
implementation of the chatbot communication technique
described herein the subsequent menu that 1s received from
the chatbot 1 action 1706 1s one of the sub-menus in the
alorementioned hierarchically-organized chain of nested
sub-menus.

As exemplified in FIG. 18, whenever natural language
input 1s received from the user that requests an action that 1s
not one of the subsequent actions in the subsequent menu
(process action 1800, Yes), this action request input 1s
forwarded to the chatbot (process action 1802). Depending
on the specific nature of the current action (e.g., the action
that was selected by the user 1n action 1702) and the specific
natural language input that 1s received from the user in
action 1800, the current action may also be aborted (process
action 1804). Exemplary situations where the current action
will not be aborted have been described heretofore. After the
action request input has been forward to the chatbot (action
1802), a response to the action request input is recerved from
the chatbot, where this action request input response
includes another menu that mncludes a list of subsequent
actions that are related to the requested action and can be
performed by the user (process action 1806). This other
menu 1s then provided to the user (process action 1808). It
will be appreciated that the other menu that 1s received from
the chatbot 1n action 1806 may be any one of the sub-menus
in the aforementioned hierarchically-organized chain of
nested sub-menus. In an exemplary implementation of the
chatbot communication technique described herein the just-
described action of aborting the current action (action 1804)
can optionally include saving the current state of the current
action. The aborted current action will thus be considered to
be a pending action. Given the foregoing, i1t will also be
appreciated that the combination of actions 1800, 1802,
1804, 1806 and 1808 has the technical effect of increasing
the speed and accuracy by which the user 1s able to eflec-
tively communicate their desires to the chatbot, thus increas-
ing the user’s efliciency and productivity.

As exemplified 1n FIG. 19, whenever the user selects one
of the subsequent actions i1n the subsequent menu that was
previously aborted and has a state which was saved when 1t
was aborted (process action 1900, Yes), the user 1s asked 11
they want to resume the selected subsequent action from its
saved state (process action 1902). Then, upon receiving
input from the user indicating that they want to resume the
selected subsequent action from 1ts saved state, this saved
state 1s restored and the chatbot 1s informed of this saved
state restoration (process action 1904).

FIGS. 20 and 21 1llustrate an exemplary conversation, in
a simplified and abbreviated form, that a user has with an
exemplary chatbot that 1s employed by a pizzeria (namely
Joe’s Pizza) according to the chatbot communication tech-
nique implementations described herein. As exemplified 1n
FI1G. 20, the conversation 2000 starts with the user submait-
ting the query “Hi” to the chatbot. The chatbot responds to
this query with the welcome message “Welcome to Joe’s
Pizza. I can take your order, make a reservation, or answer
any questions you have. How can I help you?” The chatbot’s
query response also mcludes an initial menu 2002 that lists
the actions that the user can perform (namely, the user can
place an order for Joe’s Pizza, get the hours that Joe’s Pizza
1s open, make a reservation for Joe’s Pizza, and get contact
information for Joe’s Pizza). The user responds to this
welcome message and imitial menu 2002 by asking the
question “How late are you open?”. The chatbot responds to
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this question by asking the user “Which day interests you?”.
The user responds by saying “Saturday”. The chatbot
responds by telling the user that Joe’s Pizza 1s open from
11:00 AM till 10:00 PM on Saturdays. The chatbot also asks
the user “What would you like to do?” and again provides
the mitial menu 2002 to the user. Rather than selecting one
of the actions listed in the initial menu 2002, the user
responds by simply saying “I want a pizza”. The chatbot
responds to this request by asking the user to “Select a s1ze”
and provides the user with another menu 2004 that lists the
s1ze options (namely, Small, Medium and Large). The user
continues to specily their order (not shown).

As exemplified in FIG. 21, after the user has finished
specifying their order (not shown) the conversation 2100
between the user and the chatbot continues as follows. The
user says “I want to view the cart”. The chatbot responds to
this request by telling the user the current contents of their
order cart 2102 and provides the user with another menu
2104 that lists the actions that the user can now perform
(namely, the user can add an 1tem to their order, edit an item
in their order, delete an item from their order, or check out
(e.g., place) their order). The user responds by saying “I
want to delete an 1tem”. The chatbot responds to this request
by again telling the user the current contents of their order
cart 2102 and asking the user to specity the number of the
item that they want to delete 2106. The user responds by
saying item “2”. The chatbot responds by asking the user to
confirm that they “want to delete item 2” and provides the
user with another menu 2108 which allows the user to select
“Yes” or “No” as their confirmation answer. After the user
responds by saying “Yes” as their confirmation answer, the
chatbot tells the user the revised contents of their order cart
2110 and again provides the user with the other menu 2104.

It 1s noted that although the user submits each of their
inputs to the chatbot in the just-described conversation
illustrated 1n FIGS. 20 and 21 using natural language, the
user may also choose to submit certain ones of their mnputs
to the chatbot by manually selecting (e.g., tapping or click-
ing on) a desire action that i1s listed 1n a given menu. For
example, rather than saying “I want to delete an 1tem” as
shown 1n FIG. 21, the user may choose to manually select
the “Delete Item” button in the menu 2104. Rather than
saying “Yes” the user may choose to manually select the
“Yes” button in the menu 2108. It 1s also noted that 1n
response to being presented with a given menu of actions,
the user 1s free to request an action that does not appear in
the menu but 1s contextually related to the actions that do
appear 1n the menu. For example, 1n response to the chat-
bot’s request for the user to “Select a size” and being
presented with the menu 2004 of possible sizes as shown in
FIG. 20, the user may select from the “Small”, “Medium”,
“Large” options listed in the menu 2004, or the user may say
something like “extra large™.

FIG. 22 illustrates an exemplary implementation, i sim-
plified form, of a chatbot communicator computer program
for allowing a user to communicate with a chatbot. As
exemplified 1n FIG. 22 and referring again to FIGS. 4-19, the
chatbot communicator computer program 2200 includes, but
1s not limited to, a query reception and forwarding sub-
program 2202, a natural language input reception and for-
warding sub-program 2204, a menu item selection and
torwarding sub-program 2206, a chatbot response reception
and provisioning sub-program 2208, and an action state
management sub-program 2210. In an exemplary implemen-
tation of the chatbot communication technique described
herein the query reception and forwarding sub-program
2202 performs actions 400 and 402. The natural language
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input reception and forwarding sub-program 2204 performs
actions 500, 502, 600, 602, 800, 802, 804, 900, 902, 904,

1102, 1104, 1106, 1504, 1506, 1600, 1602, 1800, 1802 and
1804. The menu 1tem selection and forwarding sub-program
2206 performs actions 700, 702, 1000, 1002, 1004, 1100,
1200, 1300, 1702, 1704 and 1900. The chatbot response
reception and provisioning sub-program 2208 performs
actions 404, 406, 408, 504, 506, 508, 604, 606, 704, 706,
708, 806, 808, 1312, 1314, 1500, 1502, 1508, 1510, 1512,
1604, 1606, 1608, 1700, 1706, 1708, 1710, 1806 and 1808.
The action state management sub-program 2210 periforms
actions 1202, 1204, 1206, 1208, 1210, 1212, 1302, 1304,
1306, 1308, 1310, 1400, 1402, 1404, 1406, 1408, 1410,
1902 and 1904. Each of the just-described sub-programs 1s
realized on a computing device such as that which 1s
described 1n more detail 1n the Exemplary Operating Envi-
ronments section which follows. More particularly and by
way ol example but not limitation, and referring again to
FIGS. 1-3, 1n one implementation of the chatbot communi-
cation technique described herein the just-described sub-
programs may be realized on the computing devices 112/
114. In another 1mplementation of the chatbot
communication technique the just-described sub-programs
may be realized on the computing device 204. In yet another
implementation of the chatbot communication technique the
just-described sub-programs may be realized on the com-
puting devices upon which each chatbot 308/312 i1s realized.

3.0 Other Implementations

While the chatbot communication technique has been
described by specific reference to implementations thereof,
it 1s understood that variations and modifications thereof can
be made without departing from the true spirit and scope of
the chatbot communication technique. It 1s noted that any or
all of the implementations that are described 1n the present
document and any or all of the implementations that are
illustrated 1n the accompanying drawings may be used and
thus claimed in any combination desired to form additional
hybrid implementations. In addition, although the subject
matter has been described in language specific to structural
features and/or methodological acts, 1t 1s to be understood
that the subject matter defined 1n the appended claims 1s not
necessarily limited to the specific features or acts described
above. Rather, the specific features and acts described above
are disclosed as example forms of implementing the claims.

What has been described above includes example imple-
mentations. It 1s, of course, not possible to describe every
conceilvable combination of components or methodologies
for purposes of describing the claimed subject matter, but
one ol ordinary skill in the art may recognize that many
further combinations and permutations are possible. Accord-
ingly, the claimed subject matter 1s intended to embrace all
such alterations, modifications, and wvariations that fall
within the spint and scope of the appended claims.

In regard to the various tunctions performed by the above
described components, devices, circuits, systems and the
like, the terms (including a reference to a “means”) used to
describe such components are intended to correspond,
unless otherwise indicated, to any component which per-
forms the specified function of the described component
(e.g., a Tunctional equivalent), even though not structurally
equivalent to the disclosed structure, which performs the
function 1n the herein illustrated exemplary aspects of the
claimed subject matter. In this regard, 1t will also be recog-
nized that the foregoing implementations imnclude a system
as well as a computer-readable storage media having com-
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puter-executable instructions for performing the acts and/or
events of the various methods of the claimed subject matter.

There are multiple ways of realizing the foregoing imple-
mentations (such as an approprate application programming,
interface (API), tool kit, driver code, operating system,
control, standalone or downloadable software object, or the
like), which enable applications and services to use the
implementations described herein. The claimed subject mat-
ter contemplates this use from the standpoint of an API (or
other software object), as well as from the standpoint of a
soltware or hardware object that operates according to the
implementations set forth herein. Thus, various implemen-
tations described herein may have aspects that are wholly 1n
hardware, or partly in hardware and partly in software, or
wholly 1n software.

The aforementioned systems have been described with
respect to interaction between several components. It will be
appreciated that such systems and components can include
those components or specified sub-components, some of the
specified components or sub-components, and/or additional
components, and according to various permutations and
combinations of the foregoing. Sub-components can also be
implemented as components communicatively coupled to
other components rather than included within parent com-
ponents (e.g., hierarchical components).

Additionally, 1t 1s noted that one or more components may
be combined mto a single component providing aggregate
functionality or divided into several separate sub-compo-
nents, and any one or more middle layers, such as a
management layer, may be provided to commumnicatively
couple to such sub-components in order to provide inte-
grated functionality. Any components described herein may
also interact with one or more other components not spe-
cifically described herein but generally known by those of
skill 1n the art.

4.0 Exemplary Operating Environments

The chatbot communication techmque implementations
described herein are operational within numerous types of
general purpose or special purpose computing system envi-
ronments or configurations. FIG. 23 illustrates a simplified
example of a general-purpose computer system on which
various implementations and elements of the chatbot com-
munication technique, as described herein, may be imple-
mented. It 1s noted that any boxes that are represented by
broken or dashed lines 1n the simplified computing device 10
shown 1n FIG. 23 represent alternate implementations of the
simplified computing device. As described below, any or all
of these alternate implementations may be used in combi-
nation with other alternate 1mplementations that are
described throughout this document. The simplified com-
puting device 10 1s typically found 1n devices having at least
some minimum computational capability such as personal
computers (PCs), server computers, handheld computing
devices, laptop or mobile computers, communications
devices such as cell phones and personal digital assistants
(PDASs), multiprocessor systems, microprocessor-based sys-
tems, set top boxes, programmable consumer electronics,
network PCs, minicomputers, mainframe computers, and
audio or video media players.

To allow a device to realize the chatbot communication
technique i1mplementations described herein, the device
should have a suflicient computational capability and system
memory to enable basic computational operations. In par-
ticular, the computational capability of the simplified com-
puting device 10 shown 1n FIG. 23 1s generally 1llustrated by
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one or more processing unit(s) 12, and may also include one
or more graphics processing units (GPUs) 14, either or both
in communication with system memory 16. Note that that
the processing unit(s) 12 of the simplified computing device
10 may be specialized microprocessors (such as a digital
signal processor (DSP), a very long instruction word
(VLIW) processor, a field-programmable gate array
(FPGA), or other micro-controller) or can be conventional
central processing units (CPUs) having one or more pro-
cessing cores.

In addition, the simplified computing device 10 may also
include other components, such as, for example, a commu-
nications interface 18. The simplified computing device 10
may also include one or more conventional computer input
devices 20 (e.g., touchscreens, touch-sensitive surfaces,
pointing devices, keyboards, audio mput devices, voice or
speech-based input and control devices, video input devices,
haptic mput devices, devices for receiving wired or wireless
data transmissions, and the like) or any combination of such
devices.

Similarly, various interactions with the simplified com-
puting device 10 and with any other component or feature of
the chatbot communication technique implementations
described herein, including input, output, control, feedback,
and response to one or more users or other devices or

systems associated with the chatbot communication tech-
nique implementations, are enabled by a variety of Natural
User Interface (NUI) scenarios. The NUI techniques and
scenarios enabled by the chatbot communication technique
implementations include, but are not limited to, interface
technologies that allow one or more users user to interact
with the chatbot communication technique implementations
in a “natural” manner, free from artificial constraints
imposed by mput devices such as mice, keyboards, remote
controls, and the like.

Such NUI implementations are enabled by the use of
various techmques including, but not limited to, using NUI
information derived from user speech or vocalizations cap-
tured via microphones or other sensors (e.g., speech and/or
voice recognition). Such NUI implementations are also
enabled by the use of various techniques including, but not
limited to, mformation derived from a user’s facial expres-
sions and from the positions, motions, or orientations of a
user’s hands, fingers, wrists, arms, legs, body, head, eyes,
and the like, where such information may be captured using
various types of 2D or depth imaging devices such as
stereoscopic or time-oi-tlight camera systems, infrared cam-
era systems, RGB (red, green and blue) camera systems, and
the like, or any combination of such devices. Further
examples of such NUI implementations include, but are not
limited to, NUI information derived from touch and stylus
recognition, gesture recognition (both onscreen and adjacent
to the screen or display surface), air or contact-based ges-
tures, user touch (on various surfaces, objects or other
users), hover-based inputs or actions, and the like. Such NUI
implementations may also include, but are not limited, the
use of various predictive machine intelligence processes that
cvaluate current or past user behaviors, mputs, actions, etc.,
either alone or 1n combination with other NUI information,
to predict information such as user intentions, desires, and/or
goals. Regardless of the type or source of the NUI-based
information, such information may then be used to mnitiate,
terminate, or otherwise control or interact with one or more
inputs, outputs, actions, or functional features of the chatbot
communication technique implementations described
herein.
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However, 1t should be understood that the atorementioned
exemplary NUI scenarios may be further augmented by
combining the use of artificial constraints or additional
signals with any combination of NUI inputs. Such artificial
constraints or additional signals may be imposed or gener-
ated by input devices such as mice, keyboards, and remote
controls, or by a variety of remote or user worn devices such
as accelerometers, electromyography (EMG) sensors for
receiving myoelectric signals representative of electrical
signals generated by user’s muscles, heart-rate monitors,
galvanic skin conduction sensors for measuring user perspi-
ration, wearable or remote biosensors for measuring or
otherwise sensing user brain activity or electric fields, wear-
able or remote biosensors for measuring user body tempera-
ture changes or differentials, and the like. Any such infor-
mation derived from these types of artificial constraints or
additional signals may be combined with any one or more
NUI inputs to imitiate, terminate, or otherwise control or
interact with one or more mputs, outputs, actions, or func-
tional features of the chatbot communication technique
implementations described herein.

The simplified computing device 10 may also include
other optional components such as one or more conventional
computer output devices 22 (e.g., display device(s) 24, audio
output devices, video output devices, devices for transmit-
ting wired or wireless data transmissions, and the like). Note
that typical communications interfaces 18, input devices 20,
output devices 22, and storage devices 26 for general-
purpose computers are well known to those skilled in the art,
and will not be described 1n detail herein.

The simplified computing device 10 shown in FIG. 23
may also include a variety of computer-readable media.
Computer-readable media can be any available media that
can be accessed by the computer 10 via storage devices 26,
and can include both volatile and nonvolatile media that 1s
either removable 28 and/or non-removable 30, for storage of
information such as computer-readable or computer-execut-
able 1nstructions, data structures, programs, sub-programs,
or other data. Computer-readable media 1includes computer
storage media and communication media. Computer storage
media refers to tangible computer-readable or machine-
readable media or storage devices such as digital versatile
disks (DVDs), blu-ray discs (BD), compact discs (CDs),
floppy disks, tape drives, hard drives, optical drives, solid
state memory devices, random access memory (RAM),
read-only memory (ROM), electrically erasable program-
mable read-only memory (EEPROM), CD-ROM or other
optical disk storage, smart cards, flash memory (e.g., card,
stick, and key drive), magnetic cassettes, magnetic tapes,
magnetic disk storage, magnetic strips, or other magnetic
storage devices. Further, a propagated signal 1s not included
within the scope of computer-readable storage media.

Retention of information such as computer-readable or
computer-executable istructions, data structures, programs,
sub-programs, and the like, can also be accomplished by
using any ol a variety of the aforementioned communication
media (as opposed to computer storage media) to encode
one or more modulated data signals or carrier waves, or
other transport mechanisms or communications protocols,
and can include any wired or wireless information delivery
mechanism. Note that the terms “modulated data signal™ or
“carrier wave” generally refer to a signal that has one or
more of 1ts characteristics set or changed 1n such a manner
as to encode information 1n the signal. For example, com-
munication media can include wired media such as a wired
network or direct-wired connection carrying one or more
modulated data signals, and wireless media such as acoustic,
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radio frequency (RF), infrared, laser, and other wireless
media for transmitting and/or receiving one or more modu-
lated data signals or carrier waves.

Furthermore, software, programs, sub-programs, and/or
computer program products embodying some or all of the
various chatbot commumnication technique implementations
described herein, or portions thereof, may be stored,
received, transmitted, or read from any desired combination
of computer-readable or machine-readable media or storage
devices and communication media in the form of computer-
executable instructions or other data structures. Addition-
ally, the claimed subject matter may be implemented as a
method, apparatus, or article of manufacture using standard
programming and/or engineering techmiques to produce
soltware, firmware, hardware, or any combination thereotf to
control a computer to implement the disclosed subject
matter. The term “article of manufacture” as used herein 1s
intended to encompass a computer program accessible from
any computer-readable device, or media.

The chatbot communication technique implementations
described herein may be further described 1n the general
context of computer-executable instructions, such as pro-
grams, sub-programs, being executed by a computing
device. Generally, sub-programs include routines, programs,
objects, components, data structures, and the like, that
perform particular tasks or implement particular abstract
data types. The chatbot communication technique imple-
mentations may also be practiced in distributed computing
environments where tasks are performed by one or more
remote processing devices, or within a cloud of one or more
devices, that are linked through one or more communica-
tions networks. In a distributed computing environment,
sub-programs may be located in both local and remote
computer storage media including media storage devices.
Additionally, the atorementioned 1nstructions may be imple-
mented, 1 part or mm whole, as hardware logic circuits,
which may or may not include a processor.

Alternatively, or 1n addition, the functionality described
herein can be performed, at least 1n part, by one or more
hardware logic components. For example, and without limi-
tation, illustrative types of hardware logic components that
can be used iclude FPGAs, application-specific integrated
circuits (ASICs), application-specific standard products
(ASSPs), system-on-a-chip systems (SOCs), complex pro-
grammable logic devices (CPLDs), and so on.

Wheretfore, what 1s claimed 1s:

1. A system for allowing a user to communicate with a

chatbot, comprising;
a chatbot communicator comprising one or more com-
puting devices, said computing devices being 1 com-
munication with each other via a computer network
whenever there 1s a plurality of computing devices, and
a computer program having a plurality of sub-programs
executable by said computing devices, wherein the
sub-programs configure said computing devices to,
provide a menu to the user, the menu comprising a list of
actions that can be selected by the user, one or more of
said menu-based list of actions being specific tasks that
the chatbot can perform for the user, and
whenever the user selects one of the actions from the list,
forward the selected action to the chatbot for perfor-
mance by the chatbot,

receive a response from the chatbot comprising a
subsequent menu listing one or more subsequent
actions that are related to the selected action, which
can be selected by the user, and wherein one or more
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ol the subsequent actions 1s a specific task that the
chatbot can perform for the user, and

provide the subsequent menu to the user, and

whenever natural language 1nput 1s received from the user

that asks a question,

forward said question mput to the chatbot,

receive a response to said question mput from the
chatbot,

provide the response to said question mput to the user,
and

again provide the menu to the user.

2. The system of claim 1, wherein the natural language
input comprises a text string that 1s manually entered by the
user.

3. The system of claim 1, wherein the natural language
input comprises one of:

a word that 1s spoken by the user; or

a phrase that 1s spoken by the user; or

one or more sentences that are spoken by the user.

4. The system of claam 1, wherein the sub-programs
turther configure said computing devices to:

prior to providing the menu to the user,

receive a query submitted by the user,

forward the query to the chatbot,

receive a response to the query from the chatbot, said
query response comprising the menu and a welcome
message that encourages the user to communicate
with the chatbot using natural language and
describes the capabilities of the chatbot, and

provide the welcome message to the user.

5. The system of claim 1, wherein the sub-programs
turther configure said computing devices to:

whenever natural language input 1s received from the user

that requests an action that 1s not one of the actions in

the menu,

forward said action request mnput to the chatbot,

receive a response to said action request input from the
chatbot, said action request input response compris-
ing another menu comprising a list of subsequent
actions that are related to the requested action and
can be selected by the user, and

provide said other menu to the user.

6. The system of claim 1, wherein the sub-programs
turther configure said computing devices to:

whenever the user selects one of the actions 1in the menu,

assign the selected action to be a current action; and

whenever natural language input 1s received from the user

that requests an action that 1s not one of the subsequent

actions 1n the subsequent menu,

abort the current action,

forward said action request mput to the chatbot,

receive a response to said action request input from the
chatbot, said action request input response compris-
ing another menu comprising a list of subsequent
actions that are related to the requested action and
can be performed by the user, and

provide said other menu to the user.

7. The system of claim 6, wherein the sub-program for
aborting the current action comprises a sub-program for
saving a current state of the current action.

8. The system of claim 6, wherein the sub-programs
turther configure said computing devices to:

whenever natural language input 1s received from the user

that requests to abort the current action altogether,
forward said abort request input to the chatbot, and
again provide the menu to the user.

10

15

20

25

30

35

40

45

50

55

60

65

22

9. The system of claim 8, wherein the sub-program for
forwarding said abort request input to the chatbot comprises
a sub-program for saving a current state of the current
action.

10. The system of claim 6, wherein one of the subsequent
actions 1s an abort action and the sub-programs further
configure said computing devices to:

whenever the user selects the abort action,

forward said abort action selection to the chatbot, and
again provide the menu to the user.

11. The system of claim 10, wherein the sub-program for
forwarding said abort action selection to the chatbot com-
prises a sub-program for saving a current state of the current
action.

12. The system of claam 6, wherein the sub-programs
further configure said computing devices to:

whenever the user selects one of the subsequent actions 1n

the subsequent menu, forward the selected subsequent
action to the chatbot; and

whenever natural language input 1s recerved from the user

that requests to cancel the selected subsequent action,

forward said cancellation request input to the chatbot,
and

again provide the subsequent menu to the user.

13. The system of claim 1, wherein the sub-programs
turther configure said computing devices to:

whenever the user selects one of the actions 1n the menu

that was previously aborted and has a state which was

saved when 1t was aborted,

ask the user 1f they want to resume the selected action
from said saved state, and

upon recerving input from the user indicating that they
want to resume the selected action from said saved
state,
restore said saved state, and
inform the chatbot of said saved state restoration.

14. The system of claim 1, wherein the sub-programs
further configure said computing devices to:

whenever natural language input 1s recerved from the user

that requests an action that 1s not one of the actions 1n
the menu, wherein the requested action was previously
aborted and has a state which was saved when 1t was
aborted,
ask the user 1f they want to resume the requested action
from said saved state, and
upon recerving input from the user indicating that they
want to resume the requested action from said saved
state,
restore said saved state, and
inform the chatbot of said saved state restoration.

15. The system of claim 1, wherein the sub-programs
further configure said computing devices to:

whenever the user concludes their communication with

the chatbot or resumes a previous conversation they

had with the chatbot, and there exists a pending action

that was previously aborted, and a current state of said

pending action was saved when 1t was aborted,

ask the user 11 they want to complete said pending
action,

upon recerving input from the user indicating that they
want to complete said pending action, ask the user 1f
they want to resume said pending action from the
current state thereof, and

upon recerving input from the user indicating that they
want to resume said pending action from the current
state thereof,
restore the current state of said pending action, and
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inform the chatbot of said current state restoration.
16. The system of claim 1, wherein the menu 1s one of:
a top-level menu of a user-navigable, hierarchically-
organized chain of nested sub-menus; or
a one of said sub-menus.
17. A system for allowing a user to communicate with a

chatbot, comprising;

a chatbot communicator comprising one or more com-
puting devices, said computing devices being 1n com-
munication with each other via a computer network
whenever there 1s a plurality of computing devices, and
a computer program having a plurality of sub-programs
executable by said computing devices, wherein the
sub-programs configure said computing devices to,

provide a menu to the user, the menu comprising a list of
actions that can be performed by the user,

assign the menu to be a current menu, and

whenever natural language input 1s received from the user
that requests an action that 1s not one of the actions in
the current menu,
forward said action request mnput to the chatbot,
receive a response to said action request input from the

chatbot, said action request input response compris-
ing another menu comprising a list of subsequent
actions that are related to the requested action and
can be performed by the user,
provide said other menu to the user, and
assign said other menu to be the current menu.
18. The system of claim 17, wherein the sub-programs

turther configure said computing devices to:

whenever natural language input 1s received from the user
that asks a question,
forward said question mput to the chatbot,
receive a response to said question mput from the
chatbot,
provide the response to said question mput to the user,
and
again provide the current menu to the user.
19. A computer-implemented process for allowing a user

to communicate with a chatbot, the process comprising the
actions of:
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using one or more computing devices to perform the
following process actions, the computing devices being
in communication with each other via a computer
network whenever a plurality of computing devices 1s
used:
providing a menu to the user, the menu comprising a list
of actions that can be performed by the user;
whenever the user selects one of the actions in the menu,
forwarding the selected action to the chatbot,
receiving a response to the selected action from the
chatbot, said selected action response comprising a
subsequent menu comprising a list of subsequent
actions that are related to the selected action and can
be performed by the user,
providing the subsequent menu to the user, and
assigning the selected action to be a current action; and
whenever natural language input 1s received from the user
that requests an action that 1s not one of the subsequent
actions 1n the subsequent menu,
aborting the current action,
forwarding said action request mnput to the chatbot,
receiving a response to said action request mput from
the chatbot, said action request imput response coms-
prising another menu comprising a list of subsequent
actions that are related to the requested action and
can be performed by the user, and
providing said other menu to the user.
20. The process of claam 19, turther comprising the

actions of:

whenever the user selects one of the subsequent actions 1n
the subsequent menu that was previously aborted and
has a state which was saved when 1t was aborted,
asking the user 1f they want to resume the selected
subsequent action from said saved state, and
upon recerving input from the user indicating that they
want to resume the selected subsequent action from
said saved state,
restoring said saved state, and
informing the chatbot of said saved state restoration.
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